The multi-zone models are solved based on the numerical solution of a set of partial-differential equations which are integrated in fine geometric grids in the combustion space. It is designed with details the fuel spray formation, in-cylinder fuel/air mixing, swirl and heat transfer on combustion chamber geometry to create high turbulence on torodial (re-entrant) bowl in piston has been compared with a low turbulent hemispherical combustion chamber to DICI Engine using ethanol diesel fuel operation. In this paper theoretically result from the relevant computer programs are compared with experimental data. The model incorporates in liquid fuel injection, spray dynamics, evaporation, heat transfer and combustion carried out by various investigators in different combustion models using diesel engines. This approach was evaluated and predictions were compared with the results under various engine operating conditions.
Introduction
The engine is said to be a computerized model to analysis its accuracy and complexities of the combustion process. Increased attempts by single-zone, twozone and multi-zone model exerted an approximate solution with regards to temperature and strength of gradients inside the diesel engine [2] .
The theory used to simulate the combustion process in ethanol using diesel engine, mainly involves the fuel/air mixing effect on combustion chamber [3] . The model is to predict the effect of operating parameters such as injection timing, equivalence ratio, spray cone angle and injection pressure on combustion and performance of ethanol by feeding, minimum inputs such as density, calorific value, specific heat, chemical formula, co-efficient of viscosity to the model. The multi-zone model is fuel zone, stoichiometric burning zone, product plus air zone, air zone -unburnt zone [4] . The numerical simulation study was based on the KIVA code developed at the Los Alamos Laboratory. The computational fluid dynamics (CFD) has been proved to be a useful aid in this area, where experimental data are particularly remote [10] .
Ethanol addition to diesel fuel results in different physical and chemical changes in diesel fuel properties. Particularly (i) heating value of ethanol is 33% lesser than diesel. This increase the most amount of blended fuel to be sent in to obtain the same power of diesel. (ii) Less viscosity causes injector leakage, reduces the fuel delivery, wear issues with sensitive fuel pump, affecting the injector performance [8] . (iii) Less cetane number causes poor stability, more cold starting emission, peak cylinder pressure, temperature and high noise, (iv) Low flash point causes fuel affecting transportation and storage, (v) surface tension causes change spray character, increase atomization of fuel, combustion efficiency and high laminar flame speed, (vi) low boiling point causes increase of vapour lock and high cooling effect, (vii) low stoichiometric ratio causes decrease air fuel ratio,(viii) high latent heat of vapourization causes increase in ignition delay, reduced the peak temperature inside the cylinder, hence reduced NOx emission [13] . (ix) High auto ignition temperature (x) Lower C/H mass ratio (xi) Increase of H/C and O/C ratio for basic physiochemical properties
Description of the model

General outline
The multi-zone model is well established that the fuel is injected in the form of droplet and it is fuel-rich and fuel-free zone in the combustion chambers of diesel engine using ethanol, diesel blend with a torodial (re-entrant) bowl piston combustion of a direct injection diesel engine using ethanol diesel blends. If the combustion chamber bowl has opening less than the engine cylinder diameter, then, during compression the air is displaced radially inwards.
Conservation and state of equation
The mass conservation law was calculated by setting arbitrary tangential and axial velocities were used as initial values in the calculation. The following governing equations were used.
These equations were discredited by finite difference method, and solved by the Arbitrary -Lagrangian -Eulerian method that can treat the moving boundary condition. The Lagrangian model needs to induce artificially the initial spray/gas mixing and thus the spray cone creation by an empiric parameter [1] .
The turbulence viscosity was estimated by putting the turbulent kinetic energy and characteristic length was determined. These equations are shown below
Spray mathematical Model
The multidimensional mathematical model of the two-phase flow has been formulated solely on the basis of the Eulerian approach. The main advantage of the approach chosen is the unified set of governing equations, which is developed by balancing the continuous flow properties for both phases in Euler in the reference frame (independent of the flow-field)
The governing equations for flow of both phases are developed starting with the balances of basic laws of conservation over an arbitrary control volume [2] .
The terms in RHS stand for convective fluxes, surface sources.
Q-D Model
The model for a four-zone with un-burned fuel zone I, the diffusion flame zone II ,un-burned air zone III and lift-off-length zone IV with the main it can be calculated as a scalar product of vectors, using matrix multiplication of columns and transposed vector, } T using linear algebra vector notation mentioned and mass 
and simultaneously for temperature
The described 3-D model using partial-differential equation for the ignition delay and location of the ignition site of fuel spray in diesel engines. Q-D model combination open quite new approach to the interaction of multi-zone "Lagrangian" models, Eulerian models and result of combustion diagnostics [7] 
KIVA-3V Model
The spray model in KIVA considers droplet evaporation, collision and breakup. Droplet breakup is determined using the Taylor analogy breakup model. The model is based on the Taylor analogy between an oscillating and distorting droplet a spring mass system in which the surface tension force is the restoring force of the spring, the gas aerodynamic force is the external force of mass and the liquid viscosity is the damping force.
KIVA-II
KIVA-II code is study with improvements in spray, ignition, combustion and emission models. The code solves the mass, momentum and energy conservation Equation, coupled with the k-ε turbulence model with governing Equation in three dimensions as a function of time.
KIVA-3V has a practical numerical method to model the dynamics and evaporation of liquid wall films. A formulation based on particles has the advantage of accurate calculation of convective transport of the film, and is compatible with existing spray model [10] .
Multi zone Model
Multi-zone model yield a system of ordinary differential equations for the mixture pressure, temperature and mass, however, they do account for the presence of vaporizing liquid droplets, air entrainment, combustion chamber geometry and spatial variations of mixture composition and temperature. In the current study, applying the basic equation of Conservation of mass, first law of thermodynamics, ideal gas equation to cylinder charge, a system of ordinary differential equation for cylinder pressure and zone volumes have been obtained as follows
Where = ( 
Volumetric flow rate through jet :
Velocity distribution for a two -phase jet is :
Rate of change of mass in burning zone = + 
Where B is the cylinder bore, Re = Reynolds number
This model is useful for predicting the tendency of pressure, temperature, heat release, heat transfer, work done, thermal efficiency
Result and Discussion
The multi zone model compared with experimental results of performance and combustion levels. The general trends in the performance and combustion of ethanol used in diesel engine were discussed. The multi zone model is cable of predicting performance and combustion characteristics of ethanol at an optimum engine parameter conditions.
Comparison of theoretical and Experimental result of performance and combustion characteristics of ethanol diesel blend. Figure 1 shows the comparison of brake thermal efficiency with respect to various brake power for 50% ethanol diesel blend. The brake thermal efficiency increases with respect to the increase in load. The theoretical and experimental comparison of maximum brake thermal efficiency of ethanol, diesel blend it is about 33% and 31%, respectively, which is observed in 90% of load. Thus, it is concluded that the theoretical and experimental curve matches. Figure 2 shows the variation of theoretical rate of pressure raise with respect to crank angle at 50% ethanol diesel blend. The rate of pressure raise increases with increase with load. The optimum cylinder pressure is predicted for 90% of load, injection timing of 27 o bTDC, compression ratio 19.5, injection pressure 185bar, inlet air temperature 100 o with thermal barrier coated toroidel bowl piston. It is seen that the experimental peak cylinder pressure decreases compared with theoretical work. It can be observed that a very good closer curve exists between the theoretical model and experimental values. Heat release rate is an important indicator of combustion efficiency. This particular parameter helps to explain the changes in performance and combustion and emission. Figure 3 shows the variation of heat release rate of theoretical model and experimental work. From the figure, it is seen that theoretical model offers lower heat release rate than that of experimental work. This is primarily due to the assigned value of constant and other values. However, excessive addition and subtraction of constant and other values to increases the theoretical heat release rate. In general, higher ethanol blends offer higher heat release rate due to improve the combustion behavior and longer ignition delay of ethanol.
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Conclusions
The simulation result of the model is validated theoretical work against the performance and combustion results from an experimental work. The multi-zone models have excellent accordance with experimental data, predicting the engine performance and combustion of various operating parameters using 50% ethanol diesel blend.
The improvement of power is more evident with increasing amount of ethanol blend. It is also found that, above 50% ethanol increases the noise of the engine and decreases the speed of the engine due to the abnormal combustion, which was clearly noted. The fuel reaction rate is faster and causes a rapid increase in pressure in the engine cylinder. The higher volatility and lower cetane number are also contributing considerably to raising the heat release in the first phase of combustion. 
